PATENT ABSTRACTS OF JAPAN 



(11 publication number : 2002-219591 
(43)Date of publication of application : 06.08.2002 



(51)IntCL 



B23K 26/04 
B23K 26/00 
B23K 26/02 
G21C 19/02 
G21D 1/00 
H01S 3/00 



(21 Application number: 2001-012680 
(22)Date of filing : 22.01 .2001 



(71 Applicant : TOSHIBA CORP 

(72)Inventor : MUKAI SHIGEHIKO 
YODA MASAKI 
SANO YUJI 
OKADA SATOSHI 
HOZUMI HISASHI 
UO TOMOYUKI 
ONO YOSHIAKI 
OGISU TATSUKI 
HIROTA KEIICHI 



(54) LASER BEAM IRRADIATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam 
irradiation device capable of always irradiating the image 
of the emitting end of a optical fiber in a state of image 
formed on the irradiation face in irradiating an irradiation 
face by transmitting a noncontinuous output type laser 
beam by an optical fiber. 

SOLUTION: The device is constituted by providing a 
main laser device 1 for generating a main laser beam 2, 
an optical fiber 5 for guiding the main laser beam 1 to 
the vicinity of a object 14 to be irradiated, an emission 
optical system 13 for image forming the image of the 
emission end face of the optical fiber 5 on the surface of 
the object 14 to be irradiated, a focus position driving 
mechanism 15 for changing the focus position of the 
laser beam 2 emitted from the emission optical system 
13 into the travelling direction of the laser beam, and a 
measurement control means 6, 7, 8, 21, 24, 26, 27, etc., 
for controlling the focus position driving mechanism 15 
so as to make the focus of the emission optical system 
13 coincide with the surface of the object 14 to be irradiated by aquiring the data on the 
distance between the surface of the object to be irradiated and the focus position, and 
arithmetic processing this data. 
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AGl/-1f)l5 2 0»Sk:»LTifal 0 0nm&g<Dg 
«^it5He N e 1fSEH7 fci8!k:«*a 1 0 0 
30 n m»«<Dffil/^3t*5aif ^ H e C d 8 ^rffl 

[0 0 6 8] <lOfFffltCOV^T0 5 N 06^3<};OT7^ 

jStt. KMM"^* YAG U-tf 3fc 2 k:felr^Tffi»^3R 

^ 0 S5Pp N ?9F^4 3t±YAGU— 1f)fc<OB5t)3t5affi* 
40 gltt^o RF^4 4 tiH e N e if 3t 9 (DM Ktjfcl 
9<oaST*So ^^c. R§4 5liHeCdL/-^f)tl 

[0 0 6 9] CO*5lcm»3tt*5Rl 3 0felRMtc<fc 

if3tJSE*T?«^X«fc:, H e C d U-ifftifcg-e&v 
[0 0 7 0] C(0c^^ m*)?£(D&&mk£$£M ! & 

so ^fflW^l 3«iO*MiTfeD, OOjSte. 
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IB^f Y A G V— »f ft 2 lCt3^TmMK¥& 1 3 IC 

Sail 4«ES*^«BI«»cfe5^*^k:LTfiiftLTt.^ 
5^&T-fe5„ f?F*§4 eaHeNeMSftl 9(Dfirt§S 

??*§4 714H e C d M *) ft 2 0 <D?gffi§§ 2 8W^3»cWr 

5. 

[007 1 ] <l(D0^e ) H^C,^* < t'5»c. YAGU-f 
7£2©m£tt«X^*HrnT'fc5i:^c:}5^Tt>. He io 

N e V>-*fyt<ommi3&TS\\ eCd P-^fftOffigtC*? 
14, H e N e013ifflM*5<J;tfH e C d U— ♦fftO&fBM 

[0 0 7 2] I7t, HeNel'-+fftcDM9ftl 9*5 
J;tfH e C dl/- fft<DBSt>ft2 0©Jgl&J§i£S$t<OS# 
^^fc^ttS^kSfb^ffiBOIi^^o 20 
48ttHeNe U— >f ft<Dil 9 fta*&S£g#^ U ??F 
^4 9liHeCd U-1fft©RDftS^3ft**j*bT 
i,->5. Cd0^e.t3^5<fc^tc. SuSfiiBlcXUtfttt^ 
J§£, ^&*>^gf&*>ktf#o©^»c*5l^T£>, He 
N e U— *fft*5<fctf H e C d b— ►fftOffiffiSfci, ^tl 

#©&&fc«li<D:t#£T'l4&^©T', ^LTc&BXU 

[00 7 3] FU— *fft«CO<fc?fcfFffi 
tZTctb^ Ut-OO^^f KU- »fft3M£fflLTl^.5£§ so 
^it&LT, <fct>£^LT£U5©Xl^$J5rT?^3(D 

[0 0 7 4] Sfc^ttSO^ftfcfe^-rttx Sfc^7 7 

5 <Dtmtih<D»&&mtwv& zipftmmvo 1 4 

T'Y A G U— 9*ft 2 *WLO^t5 C WT?;!?***. 

if fc«fc •? WBBWtftBBiWSa^o**^ «l£ 

^XU^HF^<0iBH«:S^TI/>5Ci:*fh»«3 7*^ 

ftct^. il<D<t^^ffi-r5fci6, Stic, MOX 

[0 0 7 5] $e.l;:*^fi£<Djg^c*3t,^T«. m*fft3* 
JKl 3l4itR!$§§l 7tc«ji?#^e.tlTt/^fcJ6. jFrt 
1 4 OffiiOffiitfe^t Y A G U— *f ft 2 ^Bg 
MVZCttfT'ZZo {StfrSU-lfft 
O^tt^S*. 5 cl i: <fc 0 , JFAW&fe 1 4 <D«»t^^ 
M^&tl&m^jjaJLttlSClSioCttfT^Z,, so 



14 

[0 0 7 6] cne»<D=&ainxtc3>fL,TfiM*inx/^7 

lct4, Y A G 1^—' tfft 2 <01#14I4, /^X^SOi^igL 
iifiti 1 ©£fct> 1 2 07<>l/Xt»*9, /WXflttfUPft 
±ip§T^fe 7ns, ^;l/Xx^.;^- gEfc 2 0 0 m J 

cDit^liO. 6mmA^, 1. 2 mmST'^^iBH 

[0077] ^m^<ommr'nyty r ^ ^— sa^rm. 

81. 2mm^TS0, fcH&fft^3U 3©S§/J^t4 
< ft 5 tf, *««OJB»T«±SEO * r> tcf^ffl LT 

3&4b 1 4 oaB±»cjSMiXu«< is»«-a-fcttiBMcw» 

[0 0 7 8] #ll*®©^/g©lx-^ftMg>f£IBt4t(±© 

"mm^fi HJ:* ( T*f5. 
[0079] ftfe, ci<o^ i <D$m<Dm$&<Du—*rytm 
kimwicmfz tfiy/^fix-? 1 5 1 m^sy*? 

[0 0 8 0] ^JC*^W<0S2O^fi(6<D^©U— 
^^BO^fe<fcO : f^ffl5aim^^8 *IWBbTSttBr 

» 6 2 teJKWfBU— ^f7t 5 2 ©«US*-&Jb*TBHifr* 
Ct^T*€5«t^tC *®^ttffiiJ-fe>-y-5 7(C«};»3IK 
*Lfc«M««6 2 0«ffi^tttf-SiJv :f -^^P,. SiSft 
^fiBfCft 5 <£ -p fc#JfflI^B 5 8 tc <fc o T^{£tBffi 
fUS«5 5^rftiJ®-rSo 

[ 0 0 8 1 ] w% 5 1 \&mmtt 6 2 tcM*fr s u— if 

Tt^fg^-tfSU'— tf^lT'SD, COU— »f«B5 1 

3. ^r-f^-5 4^LT, ^(5iBlg»)«a«5 5 
M5tt5ft;fcsyfcl-'VX5 6 ^ e ^ u m3tUVX5 6 

[0 0 8 2] ttj&{HUBftffitt5 514, MbvX5 6 

^^X-^6 0T'±T73lRl (ZKtefll) teB»**T« 

ft*5, i!OMl/VXS!ft(^S6 414, ±T75T(r] 
(D^K)oI^T'7k i F^-|p]l4@g LTJfe S. 

[0083] mim\y— *fx.5 2ic&zi&mmtt6 20 
mmit, tim&m 6 2 *«Ra»»5d*# 6 3 icmwrc 
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imvfi? . &mtffi3ffii3 6 3 it X YXf-y 66t 
«S»t6n, Sl««6 2**f^ (X*fc5-[p]i3j:tf 
Y«^|p)) tC^Kj^-a-So &J5?irt*6 2<Dffit©{<^ 
x »J 7"n<DMWI±. XYXt->"6 6#t ©1S!l£>f#£ 
#£6 3£*¥#fiK&l!l£#5C£K:J;oTfi : 7 <> 
[0 0 8 4] SfiSS*W6 2t^7tl^>X5 6£(D&^t£ 

(ommtmit. t^i/vxsMt^ie 4tc^wte.n 

■feV1J-5 7tt. «BMi«6 2«ffiOi!!il!!Bgtt*je«fl5fc 

n-su-rs^©"^ iffestf^ffltv » 

S8§ 5 9 -eSSWfci&IHH&Kx-* icm U 3?J33J^B 
5 S^tlTZmfitt bT^5» 
[0 0 8 5] MilP5 814, XYXf— ^K7^6 
5^LTXYXf->'6 6£g»iW®Jbs fl^f 
&Si8 5 9 jB> & tlSSJSWW 6 2 ©^ffijgtfffill 
■r- 2 frtmft U VXl!<#?&fl 640Z tt!77 IrKD^IS 

[0 0 8 6] cv>%i2<D$m<r>Bmc&tilf. ls-ifm 

fc^j^fitBfg»^« 5 5 *mm bfc# 
s^RiHg^^o, imwmh<»\'— *ryt*mM-?zi& 

[oo87] mcxmncDu-ifytmrngmcDm 3 <on 

^fitfj-7 7«rffll/^fc 1 £.cDT*feSc 
[0088] 7 1 l±. 2 \Z.mffr?2> 

Y A C >f ft 7 2 Y A G U— f HEBT-2& 

3„ YAGU-1f^«7 llCfcoTfgJgbTfcYAGU- 
f«7 2*, jftftL'VX7 3. KT-y-UZ/TVirTM 40 

[0 0 8 9] MUSffilBEIbaMflS 5 It, mfcUlsXl 6 

^Stftttfc ifeft u i/X&mmm e 4 ^ z MKlbJgT' * 

faX-?6 0f±T^ (ZWtfrfll) lcW&«**T* 
mMU6 2 K^*-&t>-a:5iaSl*^^S^i: bTt/> 

[0090] YAGl/- ^7^7 2 »C J; 6 2© so 



16 

mat. mmte zz&mMttz&ine 3icmmftc 

tf.mz-ft o . «SK«*f £J*ft 6 3 li X Y X 7"- ~>* 6 6 »c 

istttte>n, 6 2^7^73 1&] (xtt^isjfe.fcrf 

YffcfrrSj) »cg»£-£3 0 MIW6 2_h©ffit©{£ 

X V T^(OmMlt, fflWmW 5 8WXYXf-^ 
K7^6 5£?>Lfdgft$iJSPT-XY;^-v?6 6^7k 
¥73 IpJ K&fS* c £ »c <fc Tfx 7 . 
[00 9 1] g$fc£S{5iH- 7 7«. l&7fcbvX7 6*IS 

me 4t^i?W7-e.tiT^s. ^^Sfi«f7 7T*«ia 

5 8tA^J?nSo 

[0 0 9 2] «J3P£§B5 8 ti\ 2 fcBWtftte. 

ftfcKsasm^j^ 6 3 ^t^bltkttj mic&wr? 5 x 
yxt->'6 6 n&mm u s ^ sMH^ffitf' 7 7 

X YXf-v' 6 6 **WI«*TlMBaEtlf 7 7 

2©*ffiJg«^a65o ^tt>$Ht>rc&m%itt 6 2 Ogffi 
fK^ffl^Ctti-aT, fOTSB 5 8 XYXt 
-^•7^6 5^LTX YXf- 5^6 6*&Wi$m 

b vxi&ttw-feji 6 4 o4iunij«i« gnntcfr 7 o 

[009 3] C 3 G&mWBIBie. , SM^^ 
fiiff 7 7 bfe«ffi^HiBI-fe :xt>-*JB^T U-lf 

jtiawwfc* *^ tibwmm 6 2 ©*®<o oia^tt© 

OGIHIJgttfe:»^Tl»«fc«IUSfi«mft»Bl5 5^r|g 
[0 0 9 4] $rc. mytUl/X7 6tmffl5£%:G.m7 7 

<D{mmmt—&T'^>^<or\ maomtmrn^ez 

So 

[0095] *te*5sa©u— *fytmM&w<D%z4(Dn 
ffi<D&t&zmi o*#sgbTBiwrs. <i©^fis©jgsi 

[0 0 9 6] &B~&mm\r& 1 tt. 6^:BJ 

{#tzi (±T) fimmmtzmytis^Xfrttim 

S6 4tCl?#{7-e,tlTV^ 0 fflH&Eft*f-8 1 T'^tiib 
ftrai7*-*«, m^MSIgg8 2^Lt. MflHSfiK5 

sicA^^na., *©ft6©^ttisfa^3©sifis©7^si 
[0097] mwrnw 5 8 a, &?mm e 2 e, 
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YXf->*6 6*$IMH«IU S^ffiK^ft8 1 

xyxt->*6 e^t^mbfE^xmw&mm^s i £ 

2 ©SffiJg#£:*i63 0 ^&2£i&;fc«jS8*# 6 2 ©gl® 
JBW^^SCifci^T, fflfPSB 5 8 tt, XYXf 
-yK7^6 5^LTXYXr->*6 GlZ&Wffcm 
U 2^©«U^&tfS5S»C*5<fc-?»Cityfc 
l^X^ttW-feJi 6 4 ©fiEBiWffl)* gEbttKfrSo 10 
[0098] <1 OB 4 <Dmm<D&M\£ «fc*Uf > 
iBft-8 1 *SUBbfcSffi}gttifWfcV-**ffl^TU— ; !f 
MHBWt&fc* 5 U*StW*t 6 2 ©^S© {hWf&RfO 
7 T -^^iRMLXiS<C.tlcX^X, $iJ©ISB5 8^ 
Ofliajg«»c»oT&»Wfcl»jaffiBWKl««l5 5*B 

[0 0 9 9] Sfc, 6 fcje#i£I£l8it8 1 20 

[0 10 0] fttCjamoU— 9*)fcHaftfgB©m5©gg 

LT. *!iWt(r>1M KU-if*9 l^YAG U— *fft 7 
78S, 7-1-^^-8 7*5 J; t>"il^fi^MaSH8 8 ^ 30 

m^Tmm#6 2(nmsBHV£W&-r%* whu- 

^9 1 ti, jff-f PI"— 1fttB8 9T*f£ffi£tU S*t5 
7- 9 0 £ IMti&Jlllfr & * 5 ^-f a >f y * 5 7- 9 
2fcJ;oTYAGlx-^f)t7 2 oeM^^tl^o 

[0101] y a g ziz?mv&&i,fflm 
6 e^ymm^X'^m^^tcibommt^ totes?! 3© 

[0 1 0 2] 7w;^8 7«r®{t^7c*^^8 6{±, « 40 

7tbvX7 6*«!#inzi (±t) ^iRifc^wr** 

8 6tt, JM^L/ciS5(D7t©^ajl-rS7'<';l'^ 8 7 
SrI&ttW-TfctK jff'f KU-«9 1 ©#*«BJb7cB 

Btftft^s^B 8 8 icxft^n, =^»jfions»c» 

HgB 8 8 T'** SnfcfiSMtMl* T'OK^x- * aw 
SPSS 5 8tA*?4l5. 
[0103] IMS 58 tt, 1£SSW*f 6 2 fcflfctf » 6 so 
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tifzwmm3zwti6 3^iiBb7k¥^(fiit^a-rsx 

8 8T-:£4&£nfd^{iiB£T*©E^— *^&t>&A, 

T**7fe u- vx«tftw-?&Ji 6 4 ©tesfw®*^ 3 . sgw-r 
stutc^k xYxf->'6 6%ftw&m-z-&Tffimm 

5 8«, XYXf-'>"K7^6 5^LTXYXf- 
IC&S <fc 3 lx yXlWWfel 6 4 ©ftfifWffllS: £ 

[01 04] ccom 5 (D$m<D&tmc£tu£. \s—*fyt 

*fMm\z.%>t> CiiK *^786, 7^1/* 8 7*3 J; If 
Iffflf«llgf8 8*ffl^T«ttt6 2©g|ng©0 

[Hi^«<D7 :r -^^ic^LT*3<<ii:ic < fcoT. wm&m 

Ag^-s©*^*©^r-^s=fafc b— •fjfc&jsRtj 

[0105] *fc, B#m^^a^B8 s\c&z>mm 
#62 (Dmsoaw&ViT 1 — *<Dmmi±i£j& (1/30 

[0 10 6] #»C:*38f!l§©W «fjtss»aB©^6©* 
ii«WBtt*Bll 2*<WBLTWWr*. C©Hfifi©^ 
«s 1SMIW6 2©^B^«^JS'rs#gi:LT. X 
f^A^79 6a, 96b t^*f U— ^©Sftfft© 
»«*l*<'7-f/l/$'-9 7 £B«*aag89 8*ffl^fct> 
©T'feSo 

[0107] Y A G 1 -9*^6 7 2 £r^tg LGkI LffiMM 

6 4*±T*ranc«a» , rafc»o«l«i:x xyxt-v? 

6 6^T7j<¥®F t jT'^l&*-a-^/c:*!)©^mi±v MieSg3© 
IIS&©^«Llfr 5.^5 <DmM(D&M& 7? t (HI DT'feS. 
[0 10 8]XfWA^796a, 9 6bti. fkJtls 
VX7 (±T) 73(&lte:^B!)-rsm7t^ 

vXB?Wt}fe*6 4{c^t>^e ( nTt>S„ X^lx^-* 
^796a, 9 6 bT»^LfciS^^{i, iii^JaSig 

9 8T\ ^©i®«©*fjS^^i:^©H«©«Mffl© 

re«'Noasswaffl*ff<f\ Wtffl£ttt6 2(Dm5<D{hw& 

[0109] ©J®^B 5 8 MMftftJ 6 2 %«J#tt e, 

tifc«8a«*r3a*a6 3^«BL7k¥*iR]tc^»)-r5x 

YXf- v*6 6«r^ftSiJWU *7c, H^LSgg 9 8 T* 

i6s XYXr-^6 6^7kWa?tTXrl/**j<7 
9 6 a, 9 6 bX-mB^MBU B^5Q.ai§9 8XmM 
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tt^^46T^3< o ^^fc^BglrtJ 6 2 (Dmmj&ft* 
6 4<04ftB©JW*t ttW^ff 5 • 

[oi io] c<DmG<D$m<Di&f&te&tii£s m&ffliz 

££frCA&X^l':*-#;*99 6 a. 9 6btIfi^»B 
Ts ffil«JgB5 8TtOiaiH0B«fc:»oTi»Wlc*lLg 

[0111] 

^®tcs^ Lfc«j»Tf maw * c £ # t*^ * 0 

[0 1 ] 1 O^<0JglB©U-1f3ttfiai«6» 

*SU (a) (±^»H, (b) & (a) <Qb£i$Sfcfc: 



[0 2] ffl^Il OJM©»»OW1fMH!M«W 

[^3] o^o^owifjtBaws® 

J8»<DfflfB ^HeNe^H U— If ^^SSb^ffiffl O ao 

[0 4] (a) ttx *«W<0»l©*SltO«ttOU— 9 s 
*BKS*SBfc:*3 S«USffiB©»»<0 *toflfflU:*frr £ 
HeNe^VK 9* <DR 5 *©S»ja»»fi8#<03a£ 

*/TstBs (b) i±m±<Dzfem&ft<D&m*:^?mo 

te&lf%>m&<DXl'm\Cftir% Y A G U-1f*. H e N 
e fcV FU-1f**5«fctf H eCdW KU-1f*©HD 

[0 6 ] i&m<o i m i <D$m<D&t&<D u—vytm&mm *° 

MW)<D{iLmtH e N e 13 4 F U— *f Jfcfeitf H eCd* 
F If OffifftOffiffl ©l*/TNt ftSI0o 

[0 7 ] #5SEtf>s! i (ommv&mcD u-*?%mm^w 
ic^f^m^iim^mmo^^imicMr^H eNe# 

>f FU— tf 45 cfctfH eCdijV KU- 9 S <DH 5 *©«» 
[0 8] *^0*2 0^0»»OU-'9 f 3e!SW«EB 
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[09] *mMcom3<D^M(DBM(Du-?xmMgiW 

[010] *^(D^4C)^SSO^cDlx-'9 f ^M^ 
B^*T0o 

[0in *mi<Dm5<Dnffi®&m<Du-vymMm 

[012] M^l6(D»»l/-fWg 
B^-T0o 
[?3H§<DlttW] 

2V^n^y^59— > 7-HeNel/-fia 8- 
HeCdb-fil, 9-HeN eU— *f*. 10-H 

eCdl/-m 1 l-^*n^7^^7- 1 2- 
«T^KU-1f*. 13a-£S&f5 
13b, 1 3 c-flUvX 1 4---JFl*3«5M4k 

1 5- »lfxyr*^aLX— 1 6-lfx7K7^ 

1 7 -5SPB«gg. i s- igmmwmw. 1 9, 20 

-HO*. 2 1 -¥33159-; 2 2"^*n^7^ 
59-. 2 3-HeCdTi7^W- 2 4-:7*h 
F. 2 5-HeNe : Fi7^^- 2 6-7 
*h£V;t-F. 2 7-MW8B, 2 8-»fi^ 2 
9, 3 0, 3 1, 3 2-7^W- 3 3, 3 
M^m^. 3 4, 3 6-C*tt»g, 3 7-fhJWI. 3 
8—>t7?-K'7-i'^-> 3 9— >ty?- 4 0- 
HJHffl^ 4 2, 4 3-Y AGl/- If *£>M !> *3Sft. 

4 1, 4 4-HeNel/-1f)tOSt))t^ 4 5-H 
eCd W1f*HD*»*. 46-HeNeROM 
ffiM. 4 7-HeCdI^»ffifflis 4 8-HeNe 
Ht) 4 9-H'eCdI^M«®S, 

5 5 2-«ffiWm 5 3-** 
5 4-*77^K 5 5-&jStiBBRl« 

5 9-t§Mm 6o-z«6ffii6fflr 

^faX-^? N 6 l"-^ffiglKlftffi«fflF9-r^ 6 
2-«JB»tfs 6 3-W»^> 6 4-**UV 
X^tttfteJI; 6 5 •XYXr-^K7^ 6 6 -X 
YXr->\ 7 1- YAGl/-f8i, 72-YAGl/ 
-If*. 7 3-«tl/yX 7 4-Xf'y^yfy* 
XS*7 7^f^- 7 6-«eU>X 7 7-gM^ 
ffifh 7 8 l -fflFftERKh 82- 

fl^Sfg. 8 6-*^^ 8 7-7^rW-> 88- 
itHfteSSfi^ 8 9 - *V F If SB. 9 0-K 
fr159-> 9 1 -*VHl/-m .9 Z-fr^ZU^y 
^^7- 9 6a, 9 6b-XrU^^7> 97-7 
-r;l/^— x 9 8- 
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(5i) int. ci. 7 mwwm 

HOIS 3/00 

(72)5hb# vm m=. 

#^ill!l«^rUfii^Egf#BBBJ8#% ft 

(72) 5MB* HB IS 

W^il|Jia^rUfii^ESf^BaBl8SitS « 

(72)«W# SIS X± 

(72) «w* «i 

#*JllfliWWii1fl»KfN3fflW8*ffi « 



F I r-TO-K (##) 

G 2 1 D 1/00 X 

'(72)«W# /MP 3?flB 

#^ilim«^m©M.E*JA»T2 Ti 4 #i& 

(72)%b^# mm 
(72)^# mm m- 

^MS5W' : t'T}fB»^.BT2TB24#iti©l * 

F^r— !»(##) 4E068 AH00 CA11 CB01 CC06 CE08 
DA06 

5F072 AA01 AA03 AB02 JJ20 KK12 
KK15 KK30 MM07 MM08 MM09 
MM 19 QQ02 SS06 YY06 



